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Abstract of JP2001 222467 

PROBLEM TO BE SOLVED: To reduce the 
quantity of data transfer between a main 
memory and a cache memory and to reduce 
overhead due to the use of an external bus 
when registers are continuously 
retreated/restored to/from a stack area in a 
microprocessor loaded with a cache 
mechanism, 

SOLUTION: When the registers are 
continuously retreated to the stack, a memory 
control device writes data from a processor 
core to the cache memory without executing 
refilling processing from the main memory to 
the cache memory. When the registers are 
continuously restored from the stack, the 
memory control device forcibly clears a dirty bit 
on a hit cache entry simultaneously with the 
reading of data from the cache memory by the 
processor core. Consequently, the 
retreating/restoring processing of registers 
to/from the stack area can be accelerated. 
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fflffi-T'f D IT'D -fe >y -y- 1 ig^ L fc+ ^ y -> a. ;* ^: U 

BtUBV-T i7 P □ -fe it lC«g^ b fc ^: "J ©JPSM i: , 

[W««3] mifBv^^pypir<yy-«> 
X ^ i7 {CM L T«fc® 1/ vT, ^' * as?? W tr ■/ <y V 
3.-r^«^{c. H(FtB^^:U$iJffllS«lr5sfLTU7^;Hij 

[W*JS4] HiFtB-7'ri7P:/D-fe-y-y-«, 

■B-S ;i t ^ t-r SW*JS 3 fB«cD=^^^ y ->zLSg. 
5] fjfBv-ri/ni/p-tr-yy-tt, 

^ i: * 7. 5^ ^ ® ^ {3 :/ <y -> i T S i i: €: If ® i T S 
^*]S 4 IB«<D =1r >y i Sfi. 
(^*«61 fjgav-f i7P>^p-fe>ytJ-«, 

^{c. mn^f-^ommmmizm^xm-^i^fc^^yi^a. 
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© o fcmi2+ ^ -y -> a ^ U 6 «9I2^1-gR;< ^ U 's© 

^m^m 2 IB®<0^^r -y ->3.^g. 
[«*«7] Hai2-7-fi7P:;^p-fe 

■!fi-<>ifm^m<Du>>7.i'tmz^^y:f-r^ziix\ m 

[0 0 0 u 

mmom-r^mm^m] ^mm^t-m\z^^'y•^:Lm 

[0 0 0 2] 

[0 0 0 3] ■^UMyVr\Z't<D-fU'\Zy^-Qmmf^tz 
je)©^-Vy>'3.;<^:iJ2:ig#^T-SC:<i:*i, T^P-t-ytJ"© 

«ii»T c& 2) , C © =t 3 ;^£+ -v- >y -> 3. j>c qE U tt^ ^: U 

L, ^:^^^)\zit^X7^±:7.mmm±m\Z-^m(D:^=E 
'J S:^-^ >y v'i U tCffll^i^ ^ii\Z^^. 

ffl $ tl-S^^^ytx- ^"N©ffiM6tl(c T -tr X 
^^S-r-SCiA^T-f-^o ASWi^cv^i7p-/p-tr>y1i- 
UaXM. 3E^^: U <&^ffifc**^JtiSWigji;^tD R AM 
T> =^-\'-y>'i^t^ 'J^iS5fiBfc**«Sii;>a:SRAMT«fiK 

[0 0 0 4] >y vaL©£;^cl!jfP)Sa«. T-r^J^p-/ 

d^-rti^v-f i7P:/p-k>yt)-tJltt^«gjfi#S8L 

-feXT'«{g]i©±^* U e)1f 0 t±l-r©T«:fa: 
iS3S©+-^>y->i^t^>J*»^-€-©ffi^$rffljglC«lO 

[0 0 0 5] ^^yiy^:^=E^)mz\t. i^m^tiXr^^^ 
X - 3!»^ i ^ U ± © i: C © X - ^' ^ V -y X > L Jt 
t)©*»S:l21ifr-5fc86©flf«iLT> iS^i^THUX^J^ 
Ti^fe^. ^^^7 H UXtt^-^- ■y->3.©X> h 'J«(C?^1S 
f^, -^-f izpyp-t-y-t^-tST ^^^©JgSiT^^Xtt 
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[0 0 0 6] +l'-:/->3.*^ty hUyt«^. ^^!7U-f 

D -fe ^ -> i ^ ^ u e. Iff « * itfiist 0 ffi-r c 

■\' 2; ->a. lHl?S tt£ ^ ^ U 'VCD ^: "J •tJ-'f L 
[0 0 0 7] 

i7 0>'p-try-t>-®l/>^X^fi^32t*-y 

7.:S'>yi"vy-y->i-r'<^U-v7.^'SrR 0~R 3 
(leA'fh^)-) ©4<@<«:f-5. c:©^f^=T4 00UvX 

S 7. >y i7 'v -y V i T -5 «^ ^ ^ . 

[0 0 0 8] ^-r-^-r i7D:/p-fe-y-y-tt^^:U©x^->' 

i^M^tcMLT, 10S©Uv;^:$'R 0©M*»^)itJ 
ZL\Z$,^^ry>'^mm>^y-9-^ k'y hOtt^fctJ^r^ 

[0 0 0 9] ^*:»c:v<^?P7'D-kyiJ-tti^<R 1-R3 

Tr«5tH ')y^ Jmmzj:-z> •\' -y -> 3. «ig:>-r b 
vh-r^tznb, ±;<^:'J<£:7i'-bX-r-S)::i:?^t< R 1~ 

[0 0 10] J!^Jl±®^fflSlCJ;oTR 0~R SWUv'X^ 

R 0 u>?7.^®Sji.;5fffij(c%5febTiifc'J 7^';H!jf^fc 
<koT. fft#Lfc±/^ U©1ff^l6yN*^ h(iil:T±»^ 
^? nfc d <i: S . T U 7 r -f ;UP* iUfc/i ^ ^ U 

[0 0 1 1] X. 7.^' yifmmi)''ibm^(ou'jx^{zm. 



(CR 0~R 3©Uv7.^'ffiS:#y7'-r^C:<i:*^nIffiT* 

■5. i^=Lmizms^^mi¥^n-z>x^^^rz 

tf>, y->it-y hLrz^if(Dy-7-'( t*-y htt-ty 

*t-fe-y h^ntz^^tzt. 1f*d<D+-vy->i1ff^*V1 
-v$tl.2)^tCtt±^^:U'\(D7'f hyN*>yi:7i!lf^*tfT*P 
nTLS5. L,*»L. ■rTir7j?-y:/t;t:5;^''yi7±C)t» 

[0 0 12] J;^T, *f8^®lt?®BWtt+-\'y->i 

?s«c ic*f-r ^ ^S«c u X ^ <Da^e«7;it ^ -y -> a. f^lg it! 
iSfCff ^fc*©^^U*iJ®^g<£riiAfc+^ >y i^i^g 

3b •So 
[0 0 13] 

[SllfflS«¥Sti-r-5/t*(D¥©] 1 ©58§g 

\zm^\^tz^=^')mm^mt. wiB-^^^uzfu-\Lv^ 

m[f2v-i'i7D-/D-|r-y1tA^?,fi5iengC/^ U'vcDff 
TL^mmm^l^. K-D^CDm^z^^yi^n.o^yfm.-^i)^ 
SdtjfcS^Tfc, mfB^1.g5;>^^ •J*^^miB^-\'<y->a. 
;<^:U'v©'j7'f;Hi!if^S:fT^c:<i:f«t<, tfrsBV'ri'P 
:/p-fe -y -tJ-*^ ^ HflK^^I- -y U '\©»)A^I<jf^Sr 

[0 0 14] *S®«*W2(D5!^«, ■7^i7U-fu^ 

y^L. Bfriev-f i7 p >^p-fe-yittrig^b^c^^ -y -> jl 
U <»:, i7P:fp-fe-y-tt-f:^^L;t^^:USiJ 
tilS«<t. BUffiv-ri/pyp-fe-y-y-tCi^^Lfc^gB^^ 
U ffi[BB>t€:U«i|tfll^««, Miev-f i7P:7'p 

-t<y-y-*tH5sEngC>^tU;5^e.©i^ii*.S*^5g*L> 5. 
-D^omz^^yi^D. dijg^ U , ft 134^ ^ -y V 
3.;<^:'J A^e)mltBV'f i7 p:7'p-lr-y1i-fcS^jXi£^D,f^^fT 
ot.^^\Z. jg^U^c=1r-v-y->iX>hiJ±fc*2.y- 

x^- b-<y h^£^«iiwtcu-b-y vr^mm^WL^-^tszLt 

[0 0 15] *S®B^^3«)^?q«> W*JSlO^-V 
•yvi^BfCtSt^T, flSiav-f i7Pyp-fe-y1i-tt, X:?' 
<y ffl I c L T « is CD U 7, ^ ^ igg W -y -> -r 

[0 0 16] *S©fB^3R4©fgBJ«, fll*«3(D^r-\' 

•y->i^Btci3t»T. iJET-f i7pyp-fe-;/-!tfS. 7^9 
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[0 0 17] *S©»*fl5©58?«tt, m^m4<D^'c 

>y i7 fig«»'» L TSIStO V 7> ^' ^ iiif^M y 3. -r 

s fc. mm=^ r y 3. A ^U(Dy xm^ iZ 

mZ7.i!/yi7mmz-:fy ->i-r-5 d i *!|#ai:-r«> fcO 
[0 0 18] *S®B*JS6«5!HJ«. B*JS2©^r 
® ^ U ;^ ^ €• jSi^W tC >y ^-r S Jg^ 

abo /imlfe^^^ ^ ->3. ;< ^ U ^. mte^1-a5;< ^: U ^CD 5 

[0 0 19] *S(Df»*JR7®fgB^tS. f»5)^«6®^^^ 

<y i7 ® Jgc;5i tg|&® U 7. 5^ i& # :/f S 

y^m=tm<Di"y7.^t^\z^^yy-t^:itX\ mni=¥ 
^yy:i.;t.'EU<Dy-i >+f-'f Xi^S¥-l'-&^5-fr-Smi®7.^' 

[0 0 2 0] 

mm(Dmm<Dmm] eat. *^Hj®iiss®jg^<&iaM 

SB«V--f i7p:/p-tr>y-b-(Z)7^P-t>y+l-37 1 0 1 , + 
-V-yvilHlgSl 0 2. ;N*7.$iJfflIi:i>y M 0 3. i.^'E 
'J 1 0 4*ie>:^cS, :^Pir>y-y-zi7 1 0 1 tt7 KUXA* 
XRt^T^-tJ'A-X^&c^M.T+^'y villgSl 0 2, ys*X 
*iJ1®a- M 0 3 t^iS^^nxii-S. MI'^D-fe-yli- 
37 1 0 lttNORFL<i:CLRDTCD2 0©$iJiSim# 

<£ai;/7L. +^-7>^:xiii2si 0 2icA:^$nTti^. m 

1 0 4*^^,^-V<y->i^^:U's<DU7^';i^^31$: 
DTit^ti, yo-t-y+t-PT 1 0 l*^+-\'-;/ Vill^l 

0 z ti^^'f-^^^nvtzmzmmr^^-y y '>:l:i:> 
b<)±(Dy-y'^ \iy h msmm) ^'J±y h-t^tz 

±y*)-:2T 1 0 IXit^'^yy^.m^l 0 2*^5.05^* 



\zm.r>T±)f^'eV I 0 4^7i7±7.L. 1 0 4 

i)^^mrz^^^zfa±.y*)-:2 7 1 0 l v'j.lsl 
K 1 0 2 JCil«-rS. i^. ZTu-ty^jrUTlO 
7.^71^^ 1 0 S^P^JS^l^mr). Uv'y^^TU'flO 
StmfflUvX^'R 0, Rl. R2> R3. fu-ty^ 
rJ'X^-KPSW, 7.:$'yi7#-f >^SP. ^P 

[0 0 2 1] =^^-y->;L|HlS§l 0 2«^-v-y Vi;<^:'J 

«7 KUJ^^W"— JUK 2 0 IT^TJc^irtf-;/ hmfi^T 

^®©Si]:<»^ft*bnTI/^-5. Tfi!:f-y hUU- Y^V^ 

<!:LT=^^^>;/'>jL^^:U7U'f 2 0 2(rgEigg$n-5. ± 
i^\iyV\%9if7^V7.}m^2^Z\ZX-n^n. 
yyzL^=EV7\y^ 2 0 2*'>e.l±i:^J$n-5^-\'>>'->i;* 

tyM.;t«^tS. ^if7hU7.it^^2 0 3<Do-^m 
ISl-P*t71t- NL. ^(Z)fi-^tSx-^'-trUi7^ 2 0 5 
»CA;'3$n. I^^^C=^^^•y Vi^^:U7U-'f 2 0 2*^^) 

^ryy:2.(Dmn^'f—:$'/^<7.\zm'&^. —:fj. ^^-y-y 
i*t5 7.Ufc«-&tt. i5'i;^7 HU'7.Jt!^§i2 0 3®tti:^ 

fflla-<y h 2 0 4T§a$nS. ^•^-yv'aLSXSSS 
Lfe^^-V- y -> jLftr#:x- K 2 0 4 fS. t U 1 0 4 
^. '£^g;^c X - ^ ^ S{# L , S(» L ;t 7^- ^ * ^ ^ -> 
i;*^:U7l."f 2 0 2{Ci£gi-r^, tl/SlT^- 

[0 0 2 2] 0 3«4^-vy>'3.;=<^ U7U-r 2 0 2®f^ 

■5, :?y^^:'J 3 0 1 «64©X> h U Srit*.. #X> h 
U«x-^'7 KUXro31~10t:'-y h (22k'-y h) Sr*§iirt 
■r-5^i?'7 h'^X^-C-JH-'ADDR-TAG. W^;^t 
x>h<J-efe-5*^i:5*^«:*-rA'J-y h't y h (V) , 

(D) ti^^t^^b. 7^-^';*^:'J«16/'N'-1' h*{4T'x-iS' 
*«i$L. l-^x-f (way) ^Ac0O7'-:S';*^:U « 
1 K/t^f hT'&th4Ky"?-f hTfeS. x-^>t^'J©7 
-f >+(-'f Xttie/N'-f hira&O, x> h UIS:«64Tfe-5, 

±;*^:'J 1 0 4j&^^.^-\'-y->ji;*tU7U"f 2 0 2'\(D 
7'-^eM«l6/'?'f h (128 fcf-y h) ^fi[T'fT*3n. 4^ 
•Vy>'i;'i^U7U'f 2 0 2iJ^<hZfu-\z.y'^u7 1 0 1 
'\CDx-:5'ejttt32t'y h^{iTfTt)tlS, ^'f hA*-y 
i7/\--y :7r«. ^^y^ Vny'^ny'y7Z 0 3 tT^- 
:5'7-f Vnyi^nyVT 3 0 4id^e);5:0. =f-\'>y'>i 
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^^:'J7U"f 2 0 2±<7)x— 5'$r^;<^:U 1 0 4 fC^-f 

CO 0 2 3] :;^ctc||Jfi©}gSitcJ;«V'f i^D:/p■fey1^■ 
>:5'S Ptt0x2818S»LTl»-5. CKD^^IiTV-f n:/ 

p -ir «;/ u 5^;^ ^iSiggw fc^at-r s^'^^iifT-r 

•5, ^T«W->*X;S'R 0. Rl. R2, R3. PSW^& 
•5. 

push [rO, rl, r2, r3,psw] 

1) S P Uv'X^'OttS: tmp Ux7.^'tC«?¥-r-5. 

2) sp{is+-\'->'->jLi5iK©5-i'>-y-'rx (isAW 

3) NORFL$iJi^im^Sr7i'5^^'yi3f ^. 

4) tmp U'vX^'OttSrS Pdifgf S 
P<^S P-4$||ffr-5. 

5) i^t^TRO, Rl, R2, R3, PSWl^vX:?'© 

«r*&iwr^«fc s p^ s p - 4 €iifT-rs. 

6) 3) T7i'7^^:/»rUfcNORFLWIffllfg^€:'f > 

[0 0 2 4] 1) «7'P-k>y-y-=lTF^gPT'S P U'v^T.^' 

2) «SPffiS=^^r-y vn.BSSro^'f >lJ-'rX^T'jS± 
(x-^'^^U 3 0 2 (c^U/i:0<^4'®W3®<4B) 

P=Ox2818ro«^.75ie. S P=0x2810^-Cj£±tf-r-5<, 

3) «*^-y->ifi»^||ff 't'«±^^:U 1 0 4*^?)^-^ 
>y U 2 0 2'sCDU 7-c;PiQ,ilS:fTt)?5:l'^J:-5lC 
f-SAcfeJ'NORFL^iJffllfi^SrT-y— h-rs. 4) T 
tt t m p =0x2818©MSr7.^ <y ^ izmmr^ C <!: 

•5. Ciroi:^, v-rLlHlKl 0 20rtggT«^1'y 

[0 0 2 5] ::z-v^^':/>'o.s.7.i)m±lyftm^\iL 
RU^Si:J;oT/'?->'^tiS'<#^^A'>:/ vaLCDx> h 

ZS'f—$'mm^y-f hn«y^A«;/:7 7 3 O 3RC/t3 0 4 
lc-^Wf::t&!M$tiS. ^fcfcNOR F Lfi#ttiE^c7•t^■ 
tt0x28187!)i±S#$n-5, COi:#7 KU-JJ^^i^tl^fc 
[0 0 2 6] -^f, 1^4) T+^>y->3.*it-y hL;t:« 
iCiljt. Ui^7.^<Dm t mp=0x2818*i±|g$$n-5. 



5) T'tt4) S0©Uv7.^Offl*raStClSij« 

^xA^fg^ufcS^-et). 4) mmu y ^ )mm\ifTt> 
nys-if^ mmz6) i?«3) TTi^x-f i/cl^nor 

FLSiriaiift^^-OTi?^^^^;^:^!^-^^-. fSi, 4) 

«v h2 0 4«x-:^7'f hA'-yi^A-y^ 
r 3 0 4±©7^— ^Sr, i^'^-l' h A'-y A*-y :7 7 3 0 
3*i5^-r±;^^:U±®7 HbX^B's^'f h/N'-yi^MS 
*fTPJ;5fCA*X«lHa|la-y h 1 0 3tcS*-r-5. 
-rs<h. ±;>^^'J 1 0 4*^e)^-\'-y->3.;j^^ U 2 0 2JC 

mi!)^'simiiu^. ^i^mzi^'^7.i5^i!)mm^nrz^(D7. 

[0 0 2 7] 'AtZX^ y i7i)^ibm^<DUi^X:S'?:m^^6^ 

iz^-y-yf^m-^iz-DuxT^ro i^-fT^^v^yv-u 

®^*'J'f >t->'«4 0 2C*L.;t!KSlC*-5, C©i 
#X^'-yi7i}?'f >:5'S P«0x27F8«rJ§LTl/^^o COt»e 
® TV-f i7 P -/P -fe ■th*^^ U iJ' <&]1M6?) C«fflf 
S^^<&SlfT-r-S). £AT«U>^X5'P SW. R3> R 
2 , R 1 , R 0 , S P *?g«EO S P Ti^^-r®*^*^ e>)IS(3 

pop [rO, rl, r2, r3, psw] 

*llig CO j^li (D V -f i7 D P -b -y-it « :i © t ^ , 

1) CLRDT$dia«^Sr7i75^^ytf -5. 

2) P SWUi?7.^'®ffiS:S Pd^5^-r®«2*^&^tBL-; 
S P-^S P + 4$r3lfT-r-5. 

3) ^1>TR3. R2. Rl, RO, S P Uv;?.:S'«)«S 

^mraics p^s p + 4S:iiff-r^= 

4) 1) -C7^7^^':/(rLfcCLRDT$iJt»M^Sr'f > 

i:l,>'5->^dr>XT±3B5j?'y:/^fr<^*^fT-rs. 1) « 
*#-y7'^'^^5gfT'^{r+^>y>'iO^^;^t U 3 0 1 
±(r^^gJ^X>KU®y-5=--C t'>y hD$r'J-fe-y ht* 
S75:a6T-i&^. 2 ) ttT.rJ' -y iC^^tlTt.^^ P S W® 
MSrSiUiL, >^P-fe<yt)-37l^©P S WU-:?;^^ 1 0 5 
(CtS*^-r-5. dWi^ + ^-yi'ilHlKl 0 2(D[^gPl?« 
+ V-y -> 3. ©*iJ5e*^fT^:>tl-5. Z. Z. X^ -y i 5 
ie^L;t«^lSL RUi^aC«fct3TA->'^tl^'^# + 
■t'.y->iX>hiJ#^/»tSt^Sn, KSX>hU®7K 
UT.^ i^lf ^Rl^X-i5'tff«*^7'r h A'-y i7A-y 7 7 3 
0 3^1X3 0 4»C— ^*:ICNORFL 
f8#tt#{C7-tJ— h^FnTOii^(/i©-e±;!*^:'J 10 4*^ 
^):^^-Vy->i^^:U 2 0 2 JCiJJgi^lf 

[0 0 2 8] +-Vy->i*^t>y hLfcJ©^, t>L. 

<«5feO'j7-f;UMSii^7^«, ^^-yvi^^'J 2 0 
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JSfiL-Tx-^'/N'T.tcSO, T'D-t-^/itziT 1 0 1 tCP 
SW©rt$*«jgSnS. 3) T«2) ^0© 
Wv;^^R3, R2, Rl, RO. S P©fit<&)lfilC+-v 

•;/->3.^t'J 2 0 2*^^5ttb-r. ^KDj^* ■e+-\'>y>'i 
57.*^^^L;fc«^fo2) O^ilSI^tC^^^'J 1 0 4 

u 2 0 2'M7)«j 7-< ji'Ma*«fT*3n 

•5, f^a> 2) T+-\'y>'3.^^:'J 2 0 2*^^)^ 

p-fe-;/-tta7 1 0 1 f3x-^^KtBLT^KI^(C. ^.O 
IXtBbfcx-^'«^*^=^^-*'>y->i®x-^^tU 3 0 2 
©W3tcMa-rS7-Hx-:5'-e«t>/5:«^«. ^<D^ 

-y-ZlT 1 0 1 fH(DU'yXi$'7U-< 1 0 5JC;l?»3ji$nfc 

A«R3RC^SPU'-:?;^^S^-\'-;/->3l;<^'J 2 0 2*^ 

[0 0 2 9] JBt±©J;'5)5:#>yyffla^fT5C:<»:fCJ: 
0. ^■\'y->jL>l^:U 2 0 2*i^)±>^^:U 1 0 4tr7< 

X:5'-yi77U-AOpt^:U'f Pt-vtt4 0 1 fr^-TaO 
[0 0 3 0] JJi±, *3«B^Ot,K:3;&^®ifjl^£l#gS:fc*tt 

[0 0 3 1] m^\-i. ±teT>^>>i^aL#^®P«fi|?S:«lf^ 

P IBMT- V 7. ^ S:^ aif S J: 5 ift^aa 2: o T t) J; 

T7,:J'-yi7:7U-A<DgiJ|^S:fToTfcJ:li, CL 
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